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depends upon the currents that are induced in any subsurface
conductors. If the subsurface material were homogeneous, these
fields would have a certain form. By measuring the actual
phase and direction of the magnetic vector it is possible, from
the differences between the measured pattern and that which
would be expected for a homogeneous subsurface, to infer some-
thing of the nature of any changes in conductivity of the sub-
surface material. Such measurements are influenced particularly
by horizontal changes in conductivity, and therefore the induc-
tive methods have been applied (in oil prospecting) principally
for locating faults.
Two different systems of induction are used. One of these
employs some sort of current loop or coil of relatively small
dimensions so that at a distance the effect is essentially that of an
oscillating dipole at the coil. The other uses an insulated cable
laid out on the ground and measures the field in the immediate
region of this cable, usually in a series of short traverses per-
pendicular to the cable.1 The theory of the alternating-current
methods is quite complicated and becomes increasingly so if the
interpretation is carried to the consideration of more than two
or three conducting layers. Certain empirical charts and
schemes of interpretation are used that facilitate the determina-
tion of changes in conductivity from the rather complicated
measurements of the magnitude, direction, and time phase of the
magnetic field.
The penetration of induced electric currents in the ground is a
function of their frequency and of the electric conductivity and
specific inductive capacity of the ground. Within the range of
frequencies used for electrical prospecting the conductivity
rather than the specific inductive capacity is the principal factor
that determines the penetration and influences the results.
For the specific case of induction from an oscillating dipole
(which corresponds to induction from a small closed loop or coil)
it has been shown that, for conductivities within the range of
earth materials, the optimum frequency for depths of penetration
of the order of 1,000 ft. or more becomes very low (less than
10 cycles per second).2 For induction from a long horizontal
wire the optimum frequency is as low as can be used and meas-
1 Zuschlag, 1932.
2 Peters and Bardeen, 1932, p. 116.